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Optimizing the Insulation Thickness of the Building in Different Climatic
Conditions with an Environmental Approach
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Abstract

Due to the high share of energy consumption in the building sector as well as accurate calculation of heating and cooling loads of a building, one of
the most studied methods to reduce heat energy consumption is building insulation. In this study, the aim is to investigate the effect of optimizing the
insulation thickness on the emission of carbon dioxide gas in different climatic conditions. First, a model building in different climatic conditions is
modeled using Design Builder software and then to optimize the genetic algorithm optimization with MATLAB software. Finally, using the obtained
results, environmental analysis (CO,) and comparison of the optimal thickness of building insulation for a period of ten years have been discussed.
The results showed that the total emission of carbon dioxide gas over a period of ten years in climatic regions of cold and dry (Tabriz) and hot and
humid (Bandar Abbas) is the lowest (equal to 350 kg/m?) and the highest (equal to 770 kg/m?) respectively.
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Fig. 3 Iran climatic conditions map
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Fig. 1 Sample plan of the case study building
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Fig. 2 Schematic of the building external wall
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Table 1 Optimum insulation thickness in different climate zones

and the environmental effects
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